Quasi-two-dimensional organic spin 1/2 antiferromagnet on the triangular lattice, EtMe 3 Sb[Pd(dmit) 2 ] 2 , has no classical magnetic ordering down to 19mK, although the magnetic exchange interaction J is 220-250K. The quantum spin liquid state in this material due to the significant spin frustration and quantum fluctuation has been found by means of 13 C-NMR [1]. No existence of the conventional magnetic ordering or spin-glass state has been found through the persistence of the narrow NMR spectra with a width of about 50kHz down to the lowest experimental temperature of 19mK. Figure 1 shows the temperature dependence of the 13 C nuclear spin-lattice relaxation rates T 1 -1 of the 13 C enriched samples under an external field of 7.65T over the whole experimental temperature range, where the recovery of the nuclear magnetic moments could be expressed by the stretched exponential function as, {M( ) -M(t)} / M( ) = exp{ -( t / T 1 ) }. The relaxation rates decrease gradually as the temperature is lowered down to 1K, well below the exchange interaction. This indicates the excitations giving rise to the electron spin fluctuation have no spin gap in this spin liquid phase. Then the relaxation rate exhibits a clear kink at 1.0K, and shows a steep decrease below this temperature proportional to T 2 . This clearly exhibits a continuous phase transition at 1.0K and the steep decrease of the spin fluctuation could show the appearance of the excitation gap in the lower spin liquid phase. However, the power law but not exponential law of the temperature dependence may imply a nodal gap rather than a full gap.
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The stretched coefficient generally denotes the degree of inhomogeneity of the spin system, while the nuclear magnetization in the homogeneous system relaxes exponentially with =1. The temperature dependence of the obtained coefficient is shown in Fig.  2 . The value decreases below one around the transition temperature, and returns gradually to one at lower temperatures. This temperature dependence indicates that the decrease of is not caused by an extrinsic cause such as impurity or defect, but by an intrinsic one accompanied with the phase transition in the quantum spin liquid.
Quantum liquids of 3 He, 4 He and electrons in metals exhibit exotic phase transitions with the symmetry breaking as superfluid and superconductivity. Various attractive predictions for instability or transition in the quantum spin liquid have been proposed theoretically, such as the spinon pairing, chiral RVB, Z 2 -vortex and spin nematic.
Our discovery of the transition in EtMe 3 Sb[Pd(dmit) 2 ] 2 is expected to give important information on a new instability of the quantum spin liquid [2] .
